Key indicators: single-crystal X-ray study; T = 298 K; mean (C-C) = 0.002 Å; R factor = 0.045; wR factor = 0.122; data-to-parameter ratio = 13.7.
During the crystallization of the title compound, 4C 3 H 5 N 2 + Á-C 4 H 12 N 2 + Á2C 9 H 3 O 6 3À Á2H 2 O, the acidic protons were transferred to the imidazole and piperazine N atoms, forming the final 4:1:2:2 hydrated mixed salt. The mean planes of the three carboxylate groups in the anion are twisted with respect to the the central benzene ring, making dihedral angles of 13.5 (1), 14.5 (1) and 16.9 (1) . In the crystal, the component ions are linked into a three-dimensional network by a combination of intermolecular N-HÁ Á ÁO, O-HÁ Á ÁO and weak C-HÁ Á ÁO hydrogen bonds. Further stabilization is provided bystacking interactions with centroid-centroid distances of 3.393 (2) Å and weak C OÁ Á Á interactions [O-centroid = 3.363 (2) Å ].
Related literature
For applications of multi-component piperazine compounds, see: Jacobs et al. (2009) ; Oswald et al. (2002) ; Wang & Jia (2008) . For examples of compounds containing weak anioninteractions, see : Schottel et al. (2008) ; Gao et al. (2009) .
Experimental
Crystal data Table 1 Hydrogen-bond geometry (Å , ). Symmetry codes: (i) x; y; z þ 1; (ii) x; y þ 1; z; (iii) x þ 1; y þ 1; z; (iv) Àx; Ày; Àz þ 2; (v) Àx þ 1; Ày þ 1; Àz þ 2; (vi) Àx; Ày; Àz þ 1.
Data collection: SMART (Bruker, 2001 ); cell refinement: SAINTPlus (Bruker, 2001) ; data reduction: SAINT-Plus; program(s) used to solve structure: SHELXS97 (Sheldrick, 2008 ); program(s) used to refine structure: SHELXL97 (Sheldrick, 2008) ; molecular graphics: SHELXTL (Sheldrick, 2008) and PLATON (Spek, 2009) ; software used to prepare material for publication: PLATON. Jia, 2008) . In this paper, we report a new four-component piperazine containing adduct and the crystal structure is presented herein.
The formula unit of the title compound is shown in Fig. 1 . The asymmetric unit is composed of two imidazolium cations, half a piperazinium cation, one benzene 1,3,5-tricarboxylate trianion and one water molecule. During the crystallization, the carboxylic acid protons of benzene-1,3,5-tricarboxylic acid were transferred to the imidazole and piperazine nitrogen atoms, forming the 4:1:2:2 organic adduct (imidazolium: piperazinium: benzene 1,3,5-tricarboxylate: water). Delocalization of charges on the the imidazolium and the benzene-1,3,5-tricarboxylate ions are reflected in the bond distances of C15-N3, C15-N4, C9-O5 and C9-O6. The mean planes of the three carboxylate groups in the anion twisted away from the central benzene ring with dihedral angles of 13.5 (1)°, 14.5 (1)° and 16.9 (1)°.
In the crystal packing, the component ions are linked into a complex three-dimensional network by a combination of N-H···O, O-H···O and C-H···O hydrogen bonds (Table 1 and Figure 2 ). A PLATON (Spek, 2009 ) analysis shows that the crystal structure is further consolidated by a π···π interaction [Cg1···Cg1(1 -x, 1 -y, 2 -z) = 3.393 (2) Å, dihedral angle = 0°, Cg1 is the centroid defined by atoms N3/N4/C13-C15] and a C=O···π interaction (C9···Cg2 = 3.472 (2) Å, O5···Cg2 = 3.363 (2)Å and C9=O5···Cg2 = 84.4 (2)°, Cg2 is th centroid defined by atoms N1/N2/C10-C12). These types of weak interactions have previously been studied (Gao et al., 2009 , Schottel et al., 2008 .
All the reagents and solvents were used as obtained without further purification. Piperazine hexahydrate (0.2 mmol, 38.8 mg), imidazole (0.2 mmol, 13.6 mg) and benzene 1,3,5-tricarboxylic acid (0.1 mmol, 42.0 mg) were dissolved in 95% methanol (20 ml). The resulting colorless solution was kept in air for two weeks. Colorless blocks of the title compound suitable for single-crystal X-ray diffraction analysis were grown by slow evaporation of the solution at the bottom of the vessel.
Refinement
H atoms bonded to C atoms were positioned geometrically with C-H = 0.93Å (aromatic) and 0.97 Å (methylene) and refined in a riding-model approximation [U iso (H) = 1.2U eq (C). H atoms bonded to N and O atoms were found in Fourier difference maps with N-H and were refined freely with U iso (H)= 1.2U eq (N) or 1.5U eq (O). Fig. 1 . The formula unit of the title compound. The displacement ellipsoids are drawn at the 30% probability level. Hydrogen bonds are shown as dashed lines. Atoms marked with 'A' are at the position of (1 -x, 1 -y, 1 -z). 
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